Abstract. Ash flow temperature is an important indicator of blended coals gasification, determined by its chemical composition. In view of nonlinear relationship between chemical compositions and flow temperatures of ashes from blended coals and individual coals, BP neural networks were built to forecast chemical compositions and flow temperatures of ashes. It was shown that relative errors for predicting contents of oxides, such as silicon oxide, alumina, iron oxide, calcium oxide, magnesium oxide, potassium oxide and sodium oxide, in ash from blended coals with BP neural network range from 0.01% to 4.14%, relative errors for predicting flow temperature of ash from blended coals by BP neural network based on prediction results of ash chemical composition locate in range of 0.20%-3.48%, illustrating good agreements with the measured flow temperatures. BP neural network can offer a shortcut for coal blending technology.
Introduction
Ash fusion is an important indicator of coals gasification. It is one of the main basis for slagging mode choices of coal gasification process. It plays a vital role for the safe and stable operation of the gasifier. It common uses ash fusion temperature to control the maximum operating temperature of the gasifier, and determine the suitability of gas fluidized bed gasification in the modern technology [1] . Blending coals can change chemical compositions of ash from coal, and then affecting ash flow temperature, which is an effective means to control ash fusion temperature. Chemical compositions of ash from blended coals is determined by chemical compositions of ash from single coal which take part in mixture and the corresponding ratio. The complex nonlinear relationship between the variables which makes the prediction methods of traditional, pre-set variation and characteristics cannot meet the actual production needs [2] . Artificial neural networks have a strong parallel processing and self-learning ability, the distribution and storage of knowledge and other features, which provide a new way to solve such questions.
The Basic Principle of BP Neural Network
Characteristics of neural networks are distributed storage and parallel co-processing of information, with collective computing, adaptive learning capabilities and a strong fault tolerance. Network structure includes input layer, hidden layer -layer or layers-and output layer. BP network is one of the most widely used artificial neural network in engineering applications currently, which can be achieved highly non-linear mapping from space of Rn-n is the input layer-to space of Rm-m is the output layer only by means of sample data. The mapping results may be ensured by sufficient training samples which are obtained by experimental or simulated data [3] . BP algorithm is back propagation, through the method as backward error propagation as error correction to adjust the weights and thresholds of the network continuously. In order to achieve or approach the desired input-output mapping relationship [4] .This nonlinear mapping based on the gradient descent. Network structure and learning algorithm mainly includes four parts which are input nodes, action function, error calculation and self-learning process. Table 1 and Table 2 , it can be found that the nonlinear relationship between chemical compositions and flow temperature of ash from 22 kinds of blended coals, and that of 9 kinds of single coal. The chemical compositions and flow temperature of ash from blended coal can not be calculated by weighted average method.
Experimental Data of Chemical Composition and Flow Temperature of Ash from Coal

Chemical Compositions of Ash from Blended Coals Forecast
Using chemical compositions of ash from single coal and corresponding ratio of X as the network input data, chemical composition of ash from blended coals as network output. In order to achieve a better prediction effect, using the mapminmax function of Matlab to normalize the data of training Based on Neural network theory can make a better nonlinear prediction for flow temperature of ash from blended coals, but as the limitations of BP neural network that falling into local optima easily and convergence rate slow. Therefore, in order to achieve a higher accuracy of prediction, it is necessary to combine the theory of genetic algorithms to optimize the performance of BP neural network which is trained and learned well. 
Conclusions
